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(54) SOLDER BUMP FORMING METHOD 

C57)Abstract: 

PURPOSE: To form a solder bump without generation of 
poorly formed bumps caused by the solder paste 
slidingly moving on a flux by the contact of the solidified 
flux in the sofder paste. 

CONSTITUTION: Spacers 10 are aligned and laminated 
on a printed wiring board 1 before a printing process is 
performed, metai masks 4 are laminatingly printed 
thereon, and after the metal masks are separated and 
reflowed, the spacers 10 are separated from the printed 
wiring board t and solder bumps 9 are formed. 
Consequently, as the solidified flux in pastes B and 7 do 
not come into contact with each other while the solder 
paste is being reflowed, the area of a wiring pad 2 
becomes small, and even when there is a large quantity 
of paste, the generation of formation of poor bumps due 
. to the movement of the solder paste can be prevented. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the exammeKs decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of r^ection] 

[Date of requesting appeal against examiner's 
decision of rejection] 





08.08.2000 



abandonment 



17.02.2003 



httD://wwwl 9.iDdl.inDit.co.rD/PA1 /result/detail/main/wAAA1 hav DDA40a2B4a32P... 2G07/1 2/OS 



oeciiuiitii^ £./ ^ 



[Date of extinction of right] 



http://www1 9Jpdt,rnpit.go jp/PAl /result/detail/main/wAAAl hay_DDA408Z64932P... 2007/1 2/05 



H8-264932 



[0020] 

Fig. 1 illustrates the first embodiment of a solder bump forming method according to 
the present invention. In Fig. 1, numeral 10 refers to a spacer having openings 5 
corresponding to wiring pads 2. The spacer is placed between a solder material of the 
wiring pad 2 and a flux (solder paste) so as to prevent solid contents of the flux from 
contacting each other. A material for the spacer 10 is hard to get wet with solders 
(non-solderable) and is resistant to a reflow temperature. For example, stainless steel, 
various glasses, sapphire, quartz, marble, mica, ceramics, resin or the like may be used. 

[0022] 

The opening 5 of the spacer 10 preferably has a shape in which a diameter of an 
inscribed circle in dashed line (a possibly-drawn virtual inscribed circle) is small even if 
the area of the shape is large, such as a triangle as shown in Fig. 2(a), a parallelogram as 
in (b), a diamond shape as in (c), a trefoil shape as in (d), a cross shape as in (e), a cross 
star shape as in (f), a star or asteroid shape as in (g), a plum pot shape as in (h), a square 
having comers with small circles as in (i), or even a gearwheel shape. The solder 
bump later takes the shape of the inscribed circle so that its center is located on the 
center of the wiring pad 2 drawn in solid line. 
[0023] 

The feature in a shape of an opening 5 is that the shape has a sharp-pointed end when 
the inscribed circle drawn in dashed line is in contact with a linear portion, or the 
inscribed circle is in contact with a pointed end. 

[Fig, 1] illustrates steps of formation according the first embodiment of a solder bump 
forming method of the present invention. 

[Fig. 2] illustrates examples of a shape of an opening of a metal mask or a spacer shown 
in Fig, 1 . 



(19) B4:ia#fl=/T(JP) <12)^8St$St'i^fS (A) (ll)#f^tb®<iiM»-^ 

#l^^8 - 2 6 4 9 3 2 



<43)^BB0 ¥^iK8^(1996)10^11B 



(51) Int. CL« 






F I 




HO 5K 


3/34 5 0 5 7128- 


4 E 


HO 5K 


3/34 5 0 5 C 


// H 0 1 L 


21/321 9169- 


4M 


HO 1 L 


21/92 6 0 2 G 




9169- 


4M 




6 04 E 






OL 


(^1 OM) 


(21) ttlSi*^ 


#1^^-64139 






000233077 












(22) fctUH B 


5p^7^(l995)3^23R 














(72)3g|g# 


H|5g= 




























(72)^?^* 






























(74)ffeSA 


#a± Ik:*: mm 












(54) i-tA^iE^<>'::^M^}^ 



(57) [^*^]] (^lEW) 

1 0 SrfiLe-g-J^iirUTI* I? ^(OJiSfcp* ^/l'-^- 




1 

xm^i^v-'^'^::^'S^<r>mant:mvx\±Aytmuty 

iai^^^S' Kco(iAy5^c5il#i 7-^ tJ' :^<^F^t^:#^{±^^c'f^]■ 
#iai»/< K<55 i: 7 5/ ^ ^ Wt;n^tt 

\±hitm^h-y=7v^^^'t^'^km.\fxim'.\.. \±hj 



(2) 8-264932 

2 

[0 0 0 1 ] 

MM<r> — D-e^jSBGA (Ball Grid Array) (DT'^^ 

10 [0 00 2] 

tl.TV>5. ;:<Ofc«)t:c, >'-«s"5^— vf(^{B!l]S»'*g^Sria-r 

^wmt^h. ^<-y^-i?o:>fm^Mm\.x. ^wm±k> 

So 

[0 0 0 3] BGAtt. 07, la 8 t^^^-r i 5 t=> 

lE^S^^-fe ^ 5: 5' ^ iaa«* 
20 y K2;i»s^{tfeti-tt/Nt, #BH^^<-;/ K2 ^^:l4A/fc^<>' 
l^niii:U'^'Y^>f^>-i^^J:exmm^h,XV^^, 

iz^ ^<^u?vt'-i' >-if9-f^^'^it>x I c^yy^mm 
30 if\zm-^vxii.m^n^o 

[0 00 4] i±^tz:^<>'y%:m^ir^rci^\:im^(o:ijm 
nmM^nx^t-^^iK ^(D'p(D—^co:^mtVX. t^A> 

i£-<-^ h mm*'^ & 5 o i <^:&&tt^ ^ y - vfnjsijas 
-c. cnsry^n— gfi (ztr y 7n— ip-^^— y 

[0 0 0 5] :::<?^::^ifei^■ov^•r, El9lrS^v>T 
ffti^i--5o ^j:*3, 0 9ic*3v^-c, my, llls^c^L•fc^l 

40 (TJiiiftl— !f?-^5r#JtTt^So BGA®ry ^-MaigS^l 

y K2i:@aM^<S' K2(75jDjaSrSii6fcyyU:5^— Ui^x h 
3*ifeS<. 4f±7'y V'hK«»!Kl<o±Etr;^>!'y->'fp 



3 

:^ir^i?8\i:x.^ \J^:y^SlHt^\zm9 (a) Jz:;^^-* 5 

[00 0 6] m^. >■ hmi^^ 1 c^-bffif-ttA^fc-'^ 

)teMST(:i J; >9 > M pSB 5 F^[;::(4ttA.f£--i"X h 6 i L 
l75^e5?I^SS1-ri:t^J:i5. 1219 (b) (r^-f-i 9 [cflti 

e>tr;^Si*tv-ci2l9 (c) {^gH-J; 5{rtt^f£^<V7'9 
[0 00 7] tuiBtt^fc-^-x h 6 (D'S^wm^n^-ftit> 

4<Off$Sr*Cfc#:a$r5ft'f^-mr±*J:V^^^ MpgB5 05 

[0 0 0 8] 3te*5. J: 5 irWJ^;h-S tt^-f£■-<-;^ 
h6CDJi[$SrSg;?:-5;^^'y - VfPiKlfeSr^ Lfc i: b 
Tl#M^2-5 9 3 9 7-§-4SrS;i>ib5o ti/v>iey< 

i^:f9(Dwmni^^'L--fii-h<otvxmmw-6-2o 4 2 

3 0-S^$g755feS, 
[0009] 

:i<DmM^mi oi^M-^^i^xm-m-r^. mio 

■^^itm-t^^tz.^—:^ h com 1 0 % TSj -5, 79 yi^ 

>^ 6 b {**Diifti-5 i ^sij i: i t j^m^-r 5 tmm l 

mi-iM'^(D\-±/^t=:^~::K hxi^me o%x, 

ff^-x^ hx'tt^s 0%-efc-So ^siJf4i^ps!J^^^t--r 

iJ';:^ 6 b m^/^f£-^m^''<iy K 2 ro^ffit^^'fb'^*^* 



(3) #M¥8-2 6 4 9 3 2 

4 

[0010] h 6 j)s^JS!l^tvfc>^y hiH 

^y -^P-ygB-einl^i-si:. isii o (b)}^^l- 

x^i^, mmtyyyi^p^eh (om?5^^7im%vxf£ 

^^y^'Tie bcC)@?|?^)-l SjiStjc^tUTTT'y V 

^ 6 a Amm Ufcf* A/fc^^ 6 a tr^M E] 1 0 ( d ) 

[0011] :i (T^ffilR] »Sa*ft^< y K 2 (7)M^i^ If 
/h ^ < , ^ tufct±>^3e-<— h 6 <Z5*j5S#v ^^^^ 
20 ir/£So 

[0 0 12] ;!|!:^?gw@l5ti, ±:ISSiIiSr«¥g^r-r'5fci6 

[0 0 13] 

[0 0 14] ^i*A,yS#Jti4Sl5*fT??gfife$tl^#iBilft^-? 

V>H^?i^. H^S. 

[0 0 15] *fcs 2©}r/ioTv^T. ii^m^snjgt;^ 

[001 6 J 



5 

[0 0 1 7] tieor> 7^s/tJ';x(Dia?i^<o@ffiilcJ; 
[00181 '&H<0?l^;45^^tfci4^fc:S^ ^IrBa^i 

[0 0 19] 

So 0 175^0 6 i;i*5V^T 12 7 1 Otr:^b 

[0 0 2 0] m\ \%-^w^^<r>\±kjfz,^^i^y'w<^^M<Dm i 

(7?*ffiM^^i"o la 1 t-*3v 1 0 \mM^< y K 2 

1 0 b-ct^. \%hmzm^\'^ < < A/ 

[002 1] ±9^ yi^P^<DMci^Wit UTttT/i-^'^- 
(A 1 sOa) . ;^7"T^-Y h CMgO • S i o^) > y 
^jVy.T^'^ Y (2MgO • S i Osi) . e>yb:3:=:r 

(z r 02) . i^^^^>' (z r 02 • s i 02) . y 

r (BeO) . ^^^^:^T (MgO) . S£^t^^>' (T 
^J?v^-^m^^ (Pb CZr. Ti) O3) . -<'V;tfV 

A, FEP. EPE. ETFE. PCTFE. ECTF 
E. PVDF. PVFt£:t'(Oy^ymmm. ^ 

mm. ^^^s^st^g. T^/mm. r^^/vmm. ^Ky 

[0 0 2 2] Sfc;^^— 1M 0 COfflPglSS t b-Ci4. ID 
2 (a) <DH:ft?l^. (b) (D^nmmM. (c) 
J^. (d) WHSIM, (e) (D+!^J^^ (f) <^+^^ 

(i) <??;^J^<^^g|3(w/>RS:«x.fc?10. $b(c(4# 



(4) #M¥8-2 6 4 9 3 2 

6 

[0 0 2 3] cnP>«^iBPgI55<f)?|?:|^±<D<^J4, 

10 [0 0 2 4] Sfc. El 2 (j) <7?i 5 i-^D§|5 5;6i 2® 

'7iy^:^(Dm^m^ti:^^ EI2 (j) tOTffilKORJl^t Ji 
iH 0}±±T2'tfcS:Mfe-&t>-ftfctj(^T'fooT. ^ 

b\±m2 (a) ci) <ommmx\ -.^.m^x^-r 

[002 5] lai ( a ) \±^^m<omTM.X^ 1h 1 0 

o<??Jiffiir, IM 0 (DM D §15 5 tl^^jfeMngfi 4 

t?^M-j; 5 t-*W)!>^e>£«yic#si$-&T, mm 9 

h 7SrMngB5}c?EaWJ-r5o 7« ^?/u-^;^;5' 4 Sr;^--4 
— >M 0;&^6>5l#^-t-i:, Sl(c){r^-rJ;5i::. fSAy 

1 k. i^ i o ^{cJD!?S-r -5 1 , IS i ( d ) ic:^-r 
K 2 i^ l O >- Nffi^^ 1 

[0 0 2 6] r<^J;5t=:. !M 0 l4ia^/-«5' K2 

h6«:;^-i— iM 0^rJ;tHJaih^ftbr#t!i"f-5::i:/5i-e 
50 E*it-r5r^r;JS^H6{-'icS=, 



7 

[002 7] f±^)fc*-<-;^ h 6 7immi^n?> t . 5fe-r, 

tM Ol^*3ftSMPg|3 5COjl?^^fe«gp{c>^-<— tM 

0 t (DjS»Hj±t^-^-f-5 o l^HtbJttt^ 

^^■r 5 i: 7 y ^ dSffi^^^J-il 

Kmm^m.^ ufc t t 

[0 0 2 8] -hiiSc5^Jfe{l5It::*5V^-Cs ^ ^ 4 i: 

— !f 1 0 (53iH*K. y 7 D ~'^m.(oMWim-M.mz- x. ^ 

[0 02 9] El 3 (eZTpc^gSJcOiiA/fcz-^^^T^Jg^-St^m 2 

<^^jE^j5:^-ro m 2 ©^SS^J^S^ 1 <^II*^J t M^e ^ 
tr^tt, f-1 o^jf:< LT. x-<"iMo<©± 

[0 0 3 0] z(Dmmmxi±. yD^vmrnmit:^^ 

[0 03 1] SDSUxaet^rolSl 3 ( c ) £t|5$rof±A/^5:/< 

[0 0 3 2] m4\Z:^^m<r>tiiA^tI^Oz^m0St.m<^m3 
*7t 5 1 r ^f±. ;^-<— 1 o (riiA/fd--^-;^ N 6 5rffl 

«!]L.T-7°y i^hsais^i Mmmiz-^v^-h 

[0 0 3 3] |ll4t::ioV^-Cs iM o (rttffi^^-'^y 

K 2 *f^s \.f^^w\^^m.m(omn 1 3 jis?]^^ § 7 

1 4 tt-T" y ^ hga^« 1 S:;^-^— !^ 1 0 -^^c-arS 
[0 0 34] WV. % 3 (ommmK i 5 fiA./cV< v:/?!^ 



(5) !NfM¥8-2 6 4 9 3 2 

8 

TffiSrg8PtS4 a;4S;^-~s— iM Oc^ittf 1 3 t—^^ 

isfetdj; tJ /^'/I'-x';^^' 4<??_h®trfe^(±/,^?£"--;— h 7 
Sr;^^— 1M 0(?3it§f 1 3tJ:^*WJi-5. ;>«^/wj;^ 
iJ^4^^-<— tM Oj5="fe§[#«i-t. 04(b)JcS^i-J; 
5 fc, ^.^SoDHAyfc*'^— > 6 »>- 1 0 wflltp 

1 Stras, ro5^>tli<7?;^'<-lM 0C5_hffi{c. 1114 

10 TffiJ^ Ur , mmy< y K 2 SrfllSB 1 3 K^mr^iy^ L, 

3 0*C}::::^y vhiaiHtSl t^^-s— iM 0 S:-lBftJ:AnP& 
^4 (d){::^-rJ: 51^. t4Ayfc*-<-:^ N 6 j!)5j§ 

[0035] r(!D±5 t;i;^-<— ^ 1 o <omn 1 3 {±3feS: 

LT^jl^K-r-S ttA/fdX^'T'g (R)±;4S^t-rs :i i 

[0 0 3 6] m3<DmMm\'x^\-i.kyit-'^>'ym!^^<D 

efeA^i:L-Ci±, |gl3{:i:^bfc^2(^^m^ji::J;S}4A/ 

S:^^ :^J^mt<D i: 5 1:: , 1J- 1 0 ± (j: ;^ ^— 8 

30 %K^a^$-tir, ;^^/U-=!';^<^4c0Mp8I54 a ^^TM-^ 
a: ^J: < y- 1 0 <Dfll5|5 1 3 icti/y^l:--^— ^ h 7 ^1: 

%m^m u-c t. ftv \ ij- 1 0 <Dmu 1 3 iwta^^i 

[003 7] 05 \:L:i^?^m<D^^1t^<ly-:fT^^^<r>^A 

5<br^tt. y- 1 0 trf^;tT. flA/fcSc^tti^ev^ 

40 N 3<O0:TtSr^B&L.TV^5o 

[0 03 8] S 5 ( a ) ftuISm 9 ( b ) t IrI t-^^. 

oa>9. tfJiEisig (a) trs^i-T- y >- MB^& 

l(;:ii:^;^^5'yi'-^:5^^'4S:^-fCWJSr^TV\ ^iC)7«^? 
^i.-^;;^^4^^^brill9 (b) (c^-tiK«B»;:bfc^)<^ 

[0 0 3 9] i*>:^*t::, IDS ( b ) {'^j^-T i 5 Jr. tfttegl 

1 KTT^-rm 1 cDiij£0!j^^ t'-C'i£ffl L.-cv^^>^--i— y- 1 0 



9 

-r-at. Els (c) tc^-ri5{-ttA/^£'^"^ h6t1a<^> 
j^^J'^^ ^ y 6 b ff tO^^fife^S-tilS^ 7^ y 

:^ 6 b (j?H3^3J-;4s©c^t:Lr:/y v hKiifclg i ±\mmi[: 
^::KV^3i*^^So Mtcin]S|6;JSii£pi. 12] 5 (d) fr^-f- 

[0 0 4 0] Jia^F;:^--;— »M 1 g#<??lSK'(¥:i$:t)t-<3;o 

fc f:i A/fc^l-^ 6 a (D^Wi 4: RSih-T 5 <> :i<^ 
fc. 1215 (e) \z.m-riio\cW^\^f^\-i~hftt^WM^<v 
K 2 iiJS^, X^hjtt^^^-f 9 ^^s^S-ir <Z3@B^^-? s/ K 2 ±t:: 
ins (f) tt. 0^r^UTV^*V^35fet^^®t? 
»fctb-ft7v->i5':=^ 1 8*5J;tm^:^'<— !M 1 S:^5t^U 
[0 04 1] |gl 6 \cifmhn\±hft^<>'^M^<D^Z 
*iE^^:^-?-1>-l 1 SriiA^fc'-^-;^ h^'t- 
<0|2i^S:^'•B&L'-CV^S<, 
[0042] 06 ic::feV'>f , 1 6 \±\±hj1&&.'f- 6 a ky 

[21 5 {^s^-r 1 0^ t ISl D-^fe -5, 
[0 04 3] 0 6 (a) ir^i-J; 5f-ttA/)K-^— ^ 

iSM ([21^-a:-r) i-oTfiAyff-i-T; N 1 6 ^iaa/< 

-f) -CT'y i'Niaill^RlSrJOllR-rSi:. lae (b) iz^ 
•f-i 5 j::jtAy3^'<— M 6 '^(omM'^^^y y^J^ 6 b 

[0 0 4 4] m^mx^m^ntcmMi^^yy -y^ s i: 

121 6 ( d ) ^-r j; 5 Ufc ttA-^f^t^ 6 a ^sgBi^ 



(6) i|fM¥8-2 6 4 9 3 2 

10 

±^rJl^^SSi^:5o El 6 (e) fi, ISl^UTV^jtcV^jSfeif-^ 
mx^mtyy^^:^ i s 1 1 ^ifci^L, 

[0 045] 1 1 li. »^fc*#it#lffl^{;i 

*3 n s ronfttt , mwm. \^m^m<> fc ^ ^ t p^^s t 

b V ^ J: 5 {c«^^#ttSrffix-C V ^ 5 ^ t ;iSM^ U \ 

6 b<^@?|g4^?:'S:J^-rS;^>SS3S<?'j:?)fc*. 

1M l<^?|^:yti: L-Ttt. ^?LW. ^F^?^. 

[004 6] ^fc, u^±cD<§•ll^fe^f!l^c^J^^x^*, xm<?> 

[0 04 7] ^fc. ^^;=!:--^— i?- 1 1 (DWStt, *S£T- 
<Dh^ <om-^:^-^—f 1 1 <n>m^ h . wmx^m t> 
[004 8] :/ y Ma^^ 1 ^(DUAytm.!^ e a co^ 

fi^^mmx^^o 

[0 049] 

-a:?'iV>J; 5{-bT, eA/fc<7?^SbiJSjg:iP>-r, 

mmr.um.mmxh^o 
^w^<Dm^^i-mxh^o 

[El 4 1 ^^^Mtott^yf-'^vyj^j^ifecom 3 ro^M0iJ<o 
[0 5] *^BJ <JDt±A'f£^<>'7"?l^sgfe<^m 4 

40 ?^^xameqigiT-fc5o 

[1218] i217}^St-rA-A^I|fSftl::?&-3fcBGArot£lll& 

mmmx^^, 

[1219] y — i^WJvSfe^fflv^Tttt^fc^^^:/ 

j^^<^xatjiBgisi-efo5, 

[010] 09 (djai^-S WJXSdife. y 7a— X&{riO=> 
50 (^-C(^XSSi£g^0-efc^, 



(7) i|#Msp8-2 6 4 9 3 2 

11 12 
[^^■^(Dmm] 8— i^. 9, 9 a ■••f±A/^:^<>'7', 10—;^ 



{mil [02] 




[11171 



ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooooooooo 
ooooo ooooo 



Ay 



i 

i 



1^8] 



O O O O O O o <Cs Q Q C\r^ 





— 2 6 4 9 3 2 

lBr4 J 




tm 9 1 




[|g|5] 
IE 51 




(9) i|#|g5p8- 2 6 4 9 3 2 

me] 




(10) 



mm^8-2 649 3 2 



[@1 0] 

IM 10} 




(72) 'pn ^% 

1^ 



